Teucrium chamaedrys L., Labiatae, Clerodane and Norclerodane Diterpenes, Teucrin A and E, Teuchamaedrin A and B Two known furanoid diterpenes Teucrin A (1) and Teucrin E (2) were isolated from the bitter fraction of the aerial parts of Teucrium chamaedrys L. Besides these two compounds, Teuchamaedryn A (3) and B (4) were isolated from the better fraction as well. The structure and the stereochemistry of Teuchamaedryn A, B and Teucrin E were established on the basis of spectral evidence, chemical transformation and correlation.
Dry aerial parts of T. chamaedrys were extracted with acetone and treated by the procedure, described in [1] . Four crystalline furanoid diterpenes were eluted with chloroform and chloroformmethanol (99.5:0.5) after chromatography of the chloroform extract on silica gel column. Two of them were identified by means of IR, NMR and TLC as Teucrin A (1) and Teucrin E (2) [1, 3] .
Teuchamaedryn A (3) was isolated as colourless crystals with m.p. 159-160 °C and [a]£>° + 25°. The molecular formula C19H20O5 was calculated on the basis of element analysis and suported by a MS molecular peak at mje 328. The furan ring and the y-lactone were indicated with MS fragments at mje 81, 94 and 95, the IR absorption at 3130, 1760, 1600, 1500 and 872 cm- 1 and NMR signals at 7.38 (m, 2H) for the a-furan protons and 6.30 (m, 1H) for the /3-furan proton.
The proton at C-l2 of the y-lactone appeared as a quartet at 5.28 (1H, <7 = 8 Hz). The presence of a second a,/?-unsaturated y-lactone ring was disclosed from the diagnostic peak at 1750 cm -1 in the IR spectrum. The molecule contains a methyl group at C-8 whose protons resonated as a doublet at 1.16 (3H, J = 7 Hz). The proton at C-6 appeared as a The coupling constants indicated that the C-6 proton is axial. The large value (6 5.60) observed showed unambiguously that the C-6H and C(9)-C(20) bonds are a-orientated [4] [5] [6] [7] [8] . The stereochemistry at the other chiral centre was deduced by correlation with Montanin B (8), a norclerodane diterpenoid isolated from Teucrim montanum L. [9] . When Teuchamaedryn A (3) . On the hand however, when 9 was reduced with NaBHi in MeOH, compound 2 was obtained. In this way the stereochemistry of Teucrin E was proved by correlation with Teucrin H2.
Experimental
The melting points are uncorrected and have been determined with a Kofler microhostage apparatus. Specific rotation refers to solutions in acetone. IR spectra were recorded on KBr pellets or in CHCL3 solutions. X H NMR spectra were obtained on a JEOL PS-100 instrument at 100 MHz in CDCL3 and CD3COCD3, with a TMS internal standard. Kieselgel 0.05-0.2 mm (Merck) was used for column chromatography. Plates coated with silica gel G nach stahl (Merck) were used for TLC. Aerial parts of T. chamaedrys were collected in July, 1978.
Plant extraction and isolation of the bitter fraction
Dry plant material (5 kg) were extracted 3 times with acetone (20 L). The solvent was evaporated and the residue treated as in [1] .
Isolation of 3
The bitter fraction (80 g) was passed over silica gel (2.3 kg). Elution with petroleum has given plant waxes. Further elution with petroleum and chloro-* The authors are grateful to Dr. L. Radios (Central Research Institute for Chemistry, Budapest) for recording and interpretation of the 13 C NMR spectra. form (2:3) yielded 3 (1 g). After recrystallization from Et20-(CH3)2C0, colourless prisms were obtained.
C19H20O5
Found C 69.53 H 6.24, Calcd C 69.50 H 6.14.
Isolation of 4
The elution with chloroform leads to the isolation of 4 (200 mg) in the form of colourless crystals.
C20H24O6
Found C 66.91 H 6.78, Calcd C 66.72 H 6.72.
Isolation of 1
Further elution with CHCLs-MeOH (99.5:0.5) yielded 1 (1 g). Recrystallization from CHCL3-MeOH yielded 1 in the form of colourless crystals. Identification with an authentic sample of Teucrin A was made by m.p., TLC, IR, X H NMR and MS.
Isolation of 2
The elution of CHCLg-MeOH (99:1) yielded 2 (1.2 g) which was crystallized from Et20-CH3C0CH3 in the form of prisms. Identification with Teucrin E was made by m.p., TLC, IR, *H NMR and MS.
Lithium aluminium hydride reduction of 3
A mixture of LiAlH4 (25 mg) in THF (5 ml) was added to a solution of 3 (80 mg) in THF (5 ml), and the mixture was stirred for 2 h at room temperature. The excess of the reagent was destroyed by water and extracted with CHCI3. Crystallization of the residue from Et20-Me0H yielded Montain B (50 mg).
Oxidation of 2 and 4 yielded 9
Teucrin H2 (100 mg) in dry pyridine (1.5ml) was treated with chromium trioxide (100 mg) at room temperature for 20 h. The solution was diluted with CHCI3 and washed with diluted HCl, H2O and dried. The solvent was evaporated and the residue crystallized from Et20-CHCl3. Colourless crystals were obtained with m.p. 198 °C.
Treatment of Teucrin E (150 mg) under identical conditions yielded the same ketone (identified by m.p., TLC, IR and *H NMR).
Sodium borohydride reduction of the ketone 9
NaBH4 (30 mg) was added to a solution of 9 (60 mg) in MeOH (10 ml) and then the mixture was stirred for 3 h at room temperature. The mixture was treated with water and extracted with chloroform. After evaporating the solvent, Teucrin E (38 mg) was obtained, which was identified by m.p., TLC, IR and NMR.
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